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Specification

1. Title of the invention
" Variable resistance switch

2. Utility Model Registration Clanns - .

Avanable resistance sw1tch comprising two pairs of electrodes prov1ded at the bottom
of a case, a flat plate of pressure-sensitive electro conductive rubber prov1ded on one of said -
pairs of electrodes within sa1d case, an elastic. electm'conductlve curved plate supported by

- said case at one end and by the end of one of the other palr ‘of eIectrodes at the other end $O ..

that it is not in contact with the top surface of sald pressurs sensitive electro- cond,tlxthe'

rubber and of which the generation line direction passing through the center of curvatize is ) B

changed orthogonally in response to pressure, and a push button haviag a bottom end
abuttmg or residing near said curved plate and a top end exposed: from said case: '

3. Detazled explanatlon of the mventwn
[Scope of the mventmn]

~ The present invention relates to a variable resmtance switth of W}uch the on/off .
switching can be easily recognized through the feeling of pressure on a fingertip-and the
. tesistance between two terminals can be changed dependmg on how much the push button

‘of the sw1tch s pressed

oy
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[Prmr art technology]

. Prior art pressure-sensitive elements partmularly vanable resistance sw1tches usmg
pressure-seunsitive electro- conductlve rubber comprise a. pa_1r of electrodes at the bottom ofa
switch case and a pressufe-sensitive electro-cohductive ruBber on top of it wherein the °
_ pressuré-sensitive electro- conductive rubber is pressured at the top surface through a push .
' " button to change the resistance of the pressure sens1t1ve electro-conductwe rubber:

. Insuch a variable resistance switch, when the push button is pressed while the SWltch :
" is off, there is no switchover point {click actmn) to indicate when it is turned on in the
course of operation to activate the variable res1stance function from the off-state: The
operator of the push button often experlences dlfﬁculty in usmg such a switch. A

[Purpose of the mventwnl . L ;

The purpose of the present’ mventlon is to resolve the above problems with the prior-art
variable reszstance switch and to provide an excellent variable resistance switch in Whlch a-
BW! 1tchover point (click point) is prov:lded in the middle of the stroke of the push button so
‘that the operator clearly recogmzes sw1tch1ng from the ‘off- state to the on~state in the ,

course of the pressing operatmn, . T

@
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“and the reSIStance between two termmals is changed when the push button is further

" pressed.

[Structure of the invention} . o .

In order to achieve the above purpose, the Vaﬁable resistance switch of the pr‘eeent
invention'is characterized by comprising two pairs of electro&es provided ai; the bottom of a
case, 2 flat plate of pressure-sensitive electrO‘conductlve rubber provided on one of the

'pan:s of electrodes within the case, an elastic eIectro conductive curved plate supported by -
the case at one end and by the end of one of the other pair of electrodes at the other end so
- that it is not in contact with the top surface of the pressure*sensmve electro- conc'[uctlve ‘
" ‘rubber and of which the generation line direction passing through the center of curvature is
orthogonally changed in response to pressure, and a push button havmg a bottom end | '
-abutting or residing near the curved plate and a top end exposed from the case.

. [Bmbodiments] .
Embodlments of the present mvenhon are descnbed hereafter W1th reference to the

drawmgs
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F1gs 1 to 4 are a plane cross- sectlonal view, a bottom VleW, and Cross- sectmnal views m'
directions orthogonal to each other respectlvely, showmg the structure of a variable )
resistance sw1tch 10 accordmg to an embod.nnent of the present invention. .

The vanable re51stance switch 10 of this embodxment comprises a lower switch ¢case 2B B
an upper switch case 2A covering it, and a push button 1 exposed above the upper sw1tch

. " case 2A. Two pairs of electrodes 44, 4B BA, and 5B are provided at the bottom of the
*lower sw1tch case 2B af specific d1stances The ends of the electrodes A 4B, 5A, and 5B
© protrude from the bottom of the lower switch case 2B as terminals 4C, 4D, 5C, and 5D,

Among these electrodes, on a pair of electrodes 5A, 5B provided is a flat plate of '
pressure-sensitive electro-conductive rubber 6 havmg a uniform thmkness to link the
electrodes 5A and 5B together: A bridge electrode 7is provlded om the pressure-sensitive
electro conductive rubber 6 to cover it.’ The bridge electrode 7.consists of an
e}ectro-conductzve layer 7TA and an msulatmg layer 7B. "The electro-conductive layer TAis -
on the pressure-sensitive electro- conductive rubber 6 side. The pressure-sens1t1ve

- electro-conductive rubber 6 is not’ electro*coqductive unless if; is pressured.

‘@
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‘It has a variable resistance depending on the pressure. Therefore, the electrodes 5A and

5B are insulated from each other under no load. o o .
An elastic electro-conductive curved plate 3 is provided above t}le bridge electrode 7.

The elastic electro conductive curved plate 3 is supported by a step 2C within the case at
one end and by one of the pair of electrodes 4A, 4-B for example, the clectrode 4A, at the
-other end so that it is not in contact with the bridge electrode 7. As shown in Fig.b, w1tl1
the long1tud1nal ends being curved upward the elastic electro-conductive curved plate 3 .

~ has-a concave surface facing upward, supported by the step 2C formed on 2 sidewall of the
lower smtch case 2B at one end of the generatmg line 8 passing through the center of
.curvature restmg thereon and by the electrode 4A at the other end. The electrode 4B, :
which is closer to the step 2C and pairs with the electrode 44, is at a lower level than step. .
2C. Furthermore, the top surface of the bridge electrode 7 is at a lower level than ’

" electrode 4B. Therefore, the elastxc electro—conductlve curved plate 3 is not in contact
Wlth the electrode 4B and br1dge electrode 7. :

_.(5)_'
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‘ The elastic electro- conductive curved plate:3 is, for example, made of a phosphor bronze'
of approximately 80 p having spring: tike properties. When pressed at the center of the
generating line 8 on the concave surface side with a force 1nd.1cated by an arrow F, the
. concave surface is elast1ca]1y deformed and changes its onentatlon in the click action. The -
- generating line 8 changes its onentatmn orthogonally toa generating hne 9 shown in F;tg 6..

The distance between the electrode 4B and the step 2C of the lower switch case ZB is-

"adjusted so that, in the above process, the bottom surface 8A of the elastic '
electro- conductlve curved plate 3 makes contact with the electrode 4B. Further pressed
the elastic electro-conductive curved plate 3 is curved downward and malkes contact with

_and pushes down the bridge electrode 7. ' ' ' '

-In this embodiment, the elastic electro-conductlve curved plate 8 has the longltudmal
ends cu;*ved upward. -However, the longltudmal ends q:urve'd. downward y1e1d the same
click action. ‘ L N ' : '

A push button 11 is provided ahove the elastm electm'conductwe curved plate 3 wath the:

bottom end abuttmg or residing near it.

©
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iTiue push bﬁtton 1 has a body 1B that is \{erf;ically_slidably inserted in a t'hi'ough-hole 2D’
formed in the upper switch case 24 and a head 14 having an extended top and exposed

" above the through-hole 2D. -

For operating the variable resistance switch. 10 of the present invention ]iéving the

. above structure, the push button 1is pressed down so that its bottom end presses the -

elastic electro-conductive curved plate 3 downward. With this pressing, the elastic
electro-conductive curved plate 3 changes its state from the one in which the longitudinal -
ends are curved upward to the other in which the transverse ends are curved u;ﬁwérd viaa -

flat state. This is a click action. When the elastic electro-conductive curved plate 3

- undergoes the click action described above, it makes cpntéc't with the electrode 4B below it
" and gastablishes a conductive path between the terminals 4C and 4D, as shown in Fig.7. In

this state, the variable resistance switch 10 of the present invention is at the switch-on . -
point. ‘ ‘ . , S o
With the push butfon 1 beirig further pfessebl, the elastic electro-conductive curved

. plate 3 is curved downward as shown in Fig.8. Then, the bridge eleétrode 7 is pressed by -

the push b'utt'on 1 via the elastic electro-conductive pﬁrved plate 3Aand;! subsequently, the
pressure‘sensitive electro-conductive rubber 6 below the bridge electrode 7 is pressed. .

o
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Then, the resistance through the t}uckness of the pressure- sensmve electrO'conductlve
rubber 6 is reduced, which allows the electric current to easﬂy fiow. In this state, the -
vanable resistance sw1tch 10 of the present invention is at the variable resistance
operation start point where the electric current flows from one terminal 5C to the
. electroconductive layer 7A of the bndge electrode 7 via the pressure‘senmtlve '
- electro-conductive rubber 6 and further to the other termmal 6D via the pressure-sensmve
“electro- conductwe rubber 6. . '
With the push button 1 being further pressed the pressure-sensitive electro- conductlve E
rubber 6 is compressed and has reduced resistance, gradually reducing the resmtance
_between the terminals 5C and 5D.  On the other hand, with the, pressure on the push
“button 1 bemg released, the pressure -sensitive electro- conductxve rubber 6 tends to return
to its original state due to elasticity and the resistance is 1ncreased
When the pressing is dlscontmued ﬁrst the pressure- sensitive electro-conductive -
rubber 6 returns to its no-load state due to elast1<:1ty, then, the resmtance through the
thickness reaches an infinite value, nu}lhfymg the conductivity between the terminals 50
- and 5D. Then, the restoration of the elastic electro-conductive curved: plate 8 pushes up -
the push button 1 and the elast1c electro-conductive ¢urved plate 3 returns to its no-Joad
 state so that it is no longer in contact w1th the electrode 4B, nulhfymg the conduct1v1ty

between the termlna_ls' 4C and 4D.

@)
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The variable resistance switch 10 of the present invehtioﬁ-operates as described above. .
The operator pressing the push button 1 can easily recognize the e‘stfablishmént of -
conductivity (ON) through the feeiing of pressure between the termingls 4C and. 4D of the
switch as a result of the change in shape of the elastu: eleetro-conductive curved pate 3.

By further pressing the push button, he/she can control the change in res1stance between
the terminals 5C and 5D. . Furthermore, two separate pairs of términals, used for d;lﬂ'erent
purposes, are provided for the on/off operation and for the resistance change. ‘

When the electric current through the on/off texrminals 4C and 4D and the electric

~ current through the variable res1stance terminals 5C and 5D are not separated, elther the

- bridge electrode 7 or the variable resistance termmals 50 5D are unnecessary i

&)



368

" As described above, by adding a switch function to a varia‘ble resistor, a single 'sivs_ritch
can be used, for example, to disconnect the power to an empliﬁer for a variable fesister- '
when itis not i in use or to first turn on. a sw1tch to short-circuit a regulator circunit and then :
change the res1stance in controlhng the motor speed when the regulator circuit should be :
- short-cireuited. The variable re31stance switch of the present invention has extensive.

‘applications.

[Effects of the invention]

As described above, the variable resxstance sw1tch of the present. mventxon cempnses
two pairs of electrodes provided at the bottom of a case, a flat plate of pressure-sensmve
electro-conductive rubber provided on-one o_f the pairs of electrodes within the case, an.

© . elastic electro-conductive curved plate sup'ported by the case at one end and by the end of

one of the other pair of electrodes at the other end so that it is not in contact with the top

surface of the pressure- sensitive electro- conductlve rubber and of which the generation line:
. d_trection passing through the center of curvature is changed orthogonally in response to-
_pressure, anda push button having a bottom end abuttmg or resnimg near-the curved plate

and a top end exposed from the case. -

- 611)]
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. The opérator can clearly recognize switching from the off'stafe to the on-state in the courée,
of the pressing operation.” With the push button bemg further pressed the res1stance
between the two terminals is changed. In this way, the present invention has the efﬁcacy
that the on-off switching function and the variable resistance function are realized in a

- single switch and a&vantégeously has extensive aﬁp]ication. LT ' '

4. Bmef explanation of the drawmgs
Flgs 1 to 4 show the structure of an embochment of the variable resistance sw1tch of the -

present invention: Fig.1lis a plane cross-sectional view; Fig.2, a bottom view; Fig.3, a’

- vertical cross-sectional view; and Figd, a vertlcal cross- sectional view at the line TV~ IVin ‘
' Fig.3. ¥igh is a perspective v1ew of the elastic electro conductive curved plate used in the -
variable resistance switch of the present invention. F1g 6 is a perspective view of the .'
elastic electro- conductlve curved plate when it is deformed by pressing. Fig.7is a vertmal -
cross-sectional view of the varidble resistance switch of the present invention when 1t is

. gently pressed Fig.8 is a vertical cross-sectional view of the vanable resistance sw1tch of -
the present invention when it is further pressed F1g O9isa vertlcal cross” sectional view.
showing the structure of anuther embodlment of the vanable resistance swztch of the

present invention.

an -
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1 ... push button, 2A ... upper switch cése 2B .. lower switch case, 2C step, 3
elastic electro-conductive curved plate, 4A, 4B, 5A 5B ., electrode 4C, 4D, 5C, 5D ..
terminal, 6 ... pressure- sens1t1ve electro-conductxve rubber, 7 bridge electrode, 7A

- electro-conductive layer, 7B ... insulating 1ayer, 89.. gex;eratmg_hne, 10 .. vanable

.- resistance switch of the present mventlon.

Representatwes Shm-lc}n Ogawa Patent Attomey
‘ Masateru Noguchi, Patent Attorney
Kazuhiko Saishita, Patent Atoorney

(12)
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:Figll‘ _Fig.z
Fig.3 Fig4

Laid-Open Utility Model S61-103836

Representatives Shin:ic}ii QOgawa, Patent Attorney .and tv?p others
' ' ' 61-103836
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Fig.5
Fig.6

Repi‘e’sentatives. Shiﬁ-iqhi Ogéwja, Patent Attorney and two others
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Fig.7 Fig8 i S
Fig.9

Represeiztatives Shin-ichi Ogawa,,.Patent,Attorney'and tw.nro others
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| CERTIFICATE OF TRANSLATION

I Roger P. Lewm, whose address is 42 B]l‘d Street North Martmsburg WV :
25405 declare and state the followmg

I am well acquainted with the Enghsh and Japanese: Ianguages and have in
- ' the past translated numerous English/d apanese documents of legal and/or
techmcal content :

I hereby certlfy that the d apanese translatlon of the attached translatmn of

documents identified as: . . ,
Laid Open Utility Model
. $61-103836 -
' “Vanable Resxstance Smtch”
is to the best of my knowledge and ablhty true and accurate.

I further declare that all statements conta_med herein of our own knowledge :
are true, that all statements of mformatmn and behef are believed to be true

/
% / (4_____~
ROGERP LEWIS

. October 24, 2006
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